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Abstract 


The rise and spread of Covid-19 pandemic affected all parts of the human 


society by creating massive socio-economic panic across all the sectors 
including agriculture, tourism, commerce, shipping, manufacturing and 
tertiary sectors across the world. The agricultural and food sector were 
considered as the most crucial part of the developing economics across 
the globe, which was completely exposed during the Covid-19 pandemic. 
It has an undesirable and prominent influence on agriculture and allied 
sectors in India. The pandemic lockdown has resulted in the agrarian 
crisis across the nation by influencing and disrupting the food demand, 
food supply and value chain of various agricultural goods and 
commodities. In the country like India where majority of the population, 
approximately 140 million, depends directly or indirectly on agriculture 
and food sectors as the primary source of their income the impact due to 
the Covid-19 pandemic created an imbalance and affected the economy of 
the nation. Containing an analysis and detailed review based on articles, 
scientific reports, publications, organizational statements, and press 
releases, this review article addresses an inclusive assessment and 
highlights the effects of Covid-19 pandemic on agriculture and food 
systems. An effort has been made to understand its impact on food supply, 
food demand, food prices, food security and national economy. The need 
of the hour is to promote effective solutions in order to control critical 
factors such as food production, food supply, food demand, price hikes, 
food security and supply chain resilience. Since the urbanization and 
population will have tremendous growth in the coming decades, 
epidemics may be more frequent and we need to ensure contingency plans 
and mitigation strategies, especially for agricultural and food systems. 
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Introduction 


In China, the first confirmed case of SARSCoV-2 (Covid-19), chronic respiratory 
infection, was reported in Wuhan, the capital of Hubei Province, in December 2019 
(Singhal, 2020). On January 12, 2020, WHO named this new virus as the 2019 novel 
corona virus (2019-nCoV) (Lu, Stratton and Tang, 2020; Lu et al., 2020). On 
confirming SARS-CoV-2 cases in Wuhan, Chinese authorities declared a lockdown in 
the city to constrain the spread of the disease to other cities and countries (Lv et al., 
2020). The spread of viral infection to other countries and states was caused by 
immigration and emigration of various infected people from China to other countries 
and provinces (Steffens, 2020). The Corona virus disease (Covid-19) is a relatively 
new strain that was reported in 2019 and was not previously recognized by humans on 
Earth. As of 7 April 2020, the Covid-19 had infected more than 1.2 million people, 
killed more than 72,000 and spread across the world (WHO, 2020). The World Health 
Organization (WHO) on 30 January 2020 declared the Covid-19 spread as a Public 
Health Emergency of International Concern (Team, 2020). The recent outbreak of the 
virus rapidly spread across the world, and the World Health Organization (WHO) 
declared it as global pandemic in March 2020 (Cucinotta and Vanelli, 2020). 
Compared to the various previous epidemics that the world has suffered from, Covid- 
19 has been viewed with alarming conditions seriously affecting public health and 
quarantine recommendations for its detrimental effects on human enterprises and 
productivity, disrupting national and global economies (Hanashima and Tomobe, 
2012). The Covid-19 pandemic is often referred to as the “Black Swan Event”, which 
happens as a miracle incident not considered occurring normally and these events 
were distinguished from its previous incidents of greatest incompatibility and acute 
illnesses (Trevino, 1986). The rapid rise and spread of Covid-19 along with its several 
detrimental consequences induced pandemic control through territory lockdowns, 
travel and tourism bans, social distancing and many other restrictions that are imposed 
on the people’s movements and migrations affecting adversely the economy of all 
countries across the globe. Worldwide, the pandemic has prominently affected food 
systems, food supply particularly agricultural inputs and output markets, food 
processing, food value chains, food demand, consumer economy (Mehrolia, 
Alagarsamy and Solaikutty, 2021) and unemployment, in return, aggravating poverty, 
and food and nutrition insecurity. The FAO report, “State of Food Security and 
Nutrition in the World”, estimates that the Covid-19 pandemic could add about 130 
million people worldwide suffering from chronic hunger and malnutrition in 2020 
(FAO et al., 2020). The main aim of the lockdown was to restrain social interaction 
and mobility of individuals. The restricted ability for movements also limits the ability 
to gather a large mass of individuals in an area with a relative high density of 
consumers and retailers such as shopping centers, malls, town centers, etc., preventing 
unprecedented public health concern leading to social and economic crises (Kraemer 
et al., 2020). When there is an outbreak of contagious disease, it results into starvation 
and famine at a higher rate (Burgui, 2020). The Covid-19 pandemic would almost 
certainly have a global economic effect unlike anything seen since the Great 
Depression of the 1930s (He and Harris, 2020). 


India is a diversified country having high population density of more than one billion, 
contributing 18 per cent to the world’s population, which makes it second most 


populous country in the world. The adverse impact of communicable disease such as 
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Covid-19 is severe in India as compared with other countries. The first Covid-19 
positive case was identified in Kerala in India on 27 January 2020. Since then, it 
started spreading at an alarming rate. In order to prevent its spread, the Government of 
India had announced a nationwide lockdown on 24 March 2020. The lockdown had 
adversely affected all the segments of the Indian society. Agriculture is one of the 
priority sectors severely affected by the lockdown. Ifa nation's agricultural sector 
is confronted with challenges, the population's well-being will be affected (Tambi 
et al., 2021). The strict lockdown measures resulted in the restrictions of major 
economic activities such as production, exports, commerce, logistics, processing, 
manufacturing, etc., thereby, affecting food supply, food demand, food prices and 
supply value chain leading to enormous uncertainties with respect to economic growth 
and socio-economic livelihoods of people. 


Methodology 


This paper is based on the desk review of recent data on Covid-19 pandemic 
concerning agriculture, including various published and unpublished literature from 
different sources along with web-based resources. The method involves reviewing the 
published and unpublished research articles to determine the impact of Covid-19 
pandemic on agriculture and its critical consequences around the world. Google 
Scholar and Research Gate were the primary databases used for obtaining 
comprehensive and systematic data from various journals, articles, conference 
proceedings, scientific reports published by different organizations, and the books. 
The information collected was systematically analyzed for logical discussion and 
conclusion. 


Results and Discussion 
Current Scenario of Indian Agriculture 


Agriculture is the prominent sector of the Indian economy. It contributes nearly one- 
sixth to the Indian national income that is about 17 per cent to the country’s GDP and 
also provides employment opportunities to over 60 per cent of the population directly 
or indirectly associated to agricultural sector in India. The estimated annual growth (in 
real terms) from 2014-15 to 2018-19 in agriculture and allied sectors was 2.9% 
(Government of India, 2020). In terms of the world’s agriculture, India produces more 
than one-fifth of global production of paddy and pulses. Similarly, it contributes to 
more than 20 per cent of global production of many horticultural crops such as okra, 
cauliflower, banana, mango and papaya (FICCI, 2020). It acts as the priority sector 
helping in ensuring food security of the nation along with influencing the growth and 
development of secondary and tertiary sector of the economy. While the Indian 
economy contracted by 23.9% in the first quarter of 2020-21, agriculture was the only 
sector to register a positive growth of 3.4% (ET, 2020). Agricultural growth and 
development help in enhancing agricultural production and productivity, thereby, 
reducing poverty directly by raising farm incomes and indirectly by creating 
employment opportunities, reducing food prices, increasing per capita food 
availability and ensuring food security (NABARD, 2020). More emphasis on 
agriculture sector promotes development of the economy. In other words, a flourishing 
agricultural sector is a boon for most other sectors of the Indian economy. 
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Impact of Covid-19 on Agriculture Sector of India 


The nationwide lockdown across the country has severely affected the production and 
supply of goods and services that are inadequate to meet the existing demand. Many 
economic units are on the verge of shutting down; people became unemployed by 
losing their jobs and wages. When lockdowns are imposed, people are restricted to 
venture out to purchase various goods and services resulting in reduced consumption 
along with lower demand (FICCI, 2020). The Covid-19 pandemic has adversely 
affected the agricultural sector since the farmers had faced a lot of difficulties in every 
aspect of farming involving production process such as purchase of inputs due to 
delays in transport and logistics services especially at ports causing smallholders 
to suffer farm losses (Okolie and Ogundeji, 2022), sowing, accessing labor, 
harvesting, processing, marketing and exporting of agricultural commodities 
(NABARD, 2020).The impacts of the pandemic on agriculture and food systems 
resulting in the instability caused by a shock and related behavioural modifications 
leading to occasional price spikes, market supply disruptions, and food shortages 
(Table 1) (FAO, 2020). 


Table 1: Impact of Covid-19 Pandemic on Sectors of Agriculture 
Sector Impact 


Production Non-availability of raw inputs 


Increase in cost of production 

Shortage of labor and farm inputs (seeds, fertilizers, 
agrochemicals, farm equipment, etc.) 

Demand deficit 

Wastage of food due to improper food management 
(perishables and semi-perishables) 

Processing Shutting down of the units 


Lack of adequate supply of raw materials 
Low demand due to lockdown 

Low income and unemployment of employees 
Inflation in price of raw commodities 
Retailing Panic buying among consumers 

Shortage of food products 

Disruptions in demand and supply 
Inaccessibility of goods and services 
Logistics and storage facilities 
Consumption Change in consumer consumption pattern 
Food insecurity for lower income groups 
Change in consumer behavioral pattern 
Low purchasing parity 

Change in consumers preference 


The disruptions in the demand and supply chains lead to the shrinking market facilities 
and falling output prices. With respect to a consumer, it can lead to uneven rise in 
retail prices. Consumers are adversely affected with the access to adequate quantities 
of food at reasonable prices. The absence of adequate quantities of food caused by 
either demand slowdowns or supply shocks resulting in abrupt hikes in retail food 
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pricing leading to the rise in hunger, malnourishment and nutritional insecurity 
particularly among the vulnerable groups. In the agriculture and food sector, the 
various demand and supply factors translated into some types of impacts (Lusk, 2020). 
The various factors affecting agricultural production such as shifting of consumer 
demands due to income shocks, reduction in the need for high value food products 
results into enhancing food insecurity (Amare et al., 2020). The epidemic has affected 
the livelihood and intensity of farmers’ adoption of sustainable agricultural practices 
(SAP) (Martey ef al., 2022). Disruptions in the food supply and value chain are more 
acute especially for perishable items like fruits and vegetables (Mahajan and Tomar, 
2020). The pandemic is severely influencing the food and agricultural supply chain in 
three big perspectives that include food supply, food demand and food prices (FAO, 
2020a). Thus, the impact of Covid-19 pandemic has tremendously affected three 
major components of agriculture and food sectors that include food supply, food 
demand and food prices as illustrated in figure 1 and that are closely associated with 
eradication of poverty, hunger, nutritional security and promoting national food 
security. 


Figure 1: Three major components of food security 
Impact of Corona Virus (Covid-19) on Food Supply 


The food supply involves certain activities such as farming, harvesting, processing, 
and its distribution for the purpose of marketing such as whole selling and retailing. 
Food supply needs a time-bound action and implementation in order to achieve 
optimum quality of goods and services. In order to optimize production, quality 
agricultural inputs are required such as seeds, fertilizer, agrochemicals, etc. During the 
Covid-19 pandemic, the nationwide lockdown resulted in transportation restrictions, 
closure of industries and international borders affecting input supplies across the 
nation (Aday and Aday, 2020). The shortage of labour was observed because of their 
migration to hometowns in order to mitigate the pandemic conditions (Nandi and 
Swamikannu, 2020). A survey reports that 45% of the migrants returned home during 
lockdown (Imbert, 2020). The closing of the various national and international borders 
was a Strategy used by many countries in order to control the risk and spread of 
contaminants. Although various production activities of major staple crops are being 
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highly mechanized in the developed nations are not affected adversely whereas the 
more labour-intensive crops such as fruits and vegetables require huge involvement of 
work force and human labour, thus, being more vulnerable to the effects of Covid-19 
(Laborde et al., 2020). Manufacture, reining, distribution and transportation are the 
various activities which altogether act as the fragments of the food supply associating 
with the farming landscape to the user’s table. Ensuring food supply does not get 
disrupted and it strives to flourish well (Chen et al., 2020). The Covid-19 pandemic 
outbreak resulted in enforcement of corresponding preventive lockdowns that acted as 
a new challenge. During the first and second quarters of 2020, food supply chains 
were outlined production and transportation fell sharply and household income was 
adversely affected (FAO, 2020a, 2020b, 2020c, 2020d). Many other worldwide efforts 
have been made in order to control the pandemic by restraining movement and 
interactions of people resulting in negative economic effects linked with the 
functioning of agricultural systems responsible for food supply (Siche, 2020; 
Timilsina et al., 2020). The international trade of agricultural goods and commodities 
almost came to a halt whereas the domestic trade networks were severely affected due 
to the lockdown. Due to the travel restrictions, the movement of goods from the 
farmer’s fields to the nearest market was affected. Thus, the disruptions in food supply 
and logistics during the pandemic remained acute. As accurate forecasting of food 
supply became difficult, various firms became risk-averse due to the bullwhip effect 
where the supplies declined far more than that was necessary. 


Impact of Corona Virus (Covid-19) on Food Demand 


The demand for the food depends on the mindset of the customers or consumers who 
further depend on certain attributes such as their socio-economic conditions, patterns 
of consumption, consumer’s attitude, behaviors etc. along with various other 
environmental conditions, such as drought, flood, ecological disturbances and Covid- 
19 pandemic affecting significantly the food demand. Food demand can be addressed 
as consumer’s interest and abilities to purchase specific goods and services within a 
given time frame (Gottheil, 2013). The demand for the food depends on the price of 
food stuffs, income level of the consumers, socio-demographic situation, consumption 
pattern, shopping preferences and time constraints (Bakalis et al., 2020; Cranfield, 
2020). During the initial phase of Covid-19 pandemic, consumers did resort to panic 
buying and stockpiling of food items during the lockdown in March 2020. Large-scale 
stockpiling of foods affected the recurrent stock outs leading to uncertainty over the 
availability of essential food products in the future as a cause of panic buying (Keane 
and Neal, 2021). Many consumers hoarded basic food items during the pandemic 
along with cleaning and sanitary products to ensure the availability of grocery 
essentials when required (Castello and Casasnovas, 2021). It has been studied that 
stockpiling is driven by the expectations over future price fluctuations (Mela, Jedidi 
and Bowman, 1998). Similarly, at further phase there was steep fall in the demand for 
food items due to the loss of jobs, accessibility and unemployment. The huge 
reduction in demand for eatery and commercial food services due to certain factors 
including handling of foods, production capacity of food along with other agricultural 
products that have an adverse influence on the farmers output reduction (Brewin, 
2020; Ceballos, Cranfield, 2020; Kannan and Kramer., 2020; Poudel and Subedi, 
2020). On a general basis there was an uneven distribution of food resulting in 
shortages of some foods in certain areas and oversupply of certain other foods in 
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different areas. During the Covid-19 pandemic restrictions many consumers preferred 
to take away food or use home delivery facilities due to closure of restaurants (Bakalis 
et al., 2020; Shahidi, 2020). Along the same time, most of the consumers were 
concerned about the critical effects of Covid-19 on their mental and physical health 
due to which they look for specific food products and confectionaries to improve their 
health and mood (Hughes, 2020; Muscogiuri, Barrea and Savastano, 2020). However, 
keeping the distribution chain alive was necessary by utilization of effective supply 
management strategies in order to meet the consumer demands (De Sousa Jabbour et 
al., 2020). Thus, as the consumers play a vital role in food supply chain, changes in 
consumer’s attitude, decision making behaviour and consumption pattern gets strongly 
affected during Covid-19 pandemic outbreak. 


Impact of Corona Virus (Covid-19) on Food Prices 


The demand and supply of major agricultural commodities declined in India after the 
lockdown. The challenges in the food demand and supply chains during the Covid-19 
pandemic resulted in the fluctuations in prices of various agricultural goods and 
commodities. Major studies were done on demand and supply shocks and are analyzed 
along with price movements in agriculture after the lockdown (Narayanan and Shah, 
2020; Rawal and Verma, 2020). The major cause for the price inflation during Covid- 
19 outbreak involves the demand for food, panic purchase, hoarding and back 
stocking of goods. Other factors affecting may include shortage of labourers, shutting 
down of food processing plants, inefficient marketing platforms, disruptions in the 
global supply chain due to travel restrictions (Sen, 2020). The gap between the 
wholesale and retail prices of various agricultural commodities increased during the 
lockdown which may be due to demand collapse or overwhelmed supply shocks. 
Many consumers may also expect prices to rise in the near future when a supply shock 
is seen but retail prices are yet adjusted in upward trend (Jaravel and O’Connell, 
2020). Fluctuations in food prices are obvious consideration in the underdeveloped 
and developing countries constituting of both income of farmers and purchasing parity 
of the consumers (Bellemare, 2015; Barrett, 2020). The selling cost of major 
agricultural goods and commodities has increased due to constraints in logistics 
associated with the pandemic (Hahn, 2020). Therefore, various stringent measures 
such as increase in the communication networks and strengthening logistics facilities 
are the key factors in establishing efficient food supply chain system, market access 
and promoting economic stability. 


Impact of Corona Virus (Covid-19) on Food Security 


Food security can be explained as a process of ensuring the availability and 
accessibility of optimum quantity of nutrient-rich foods to various communities. It 
describes about how foods are handled, prepared, and stored following various 
protocols for effective food control systems, which are essential for protecting 
consumer’s health and safety. The primary goal of food security is to ensure 
enhancements in food accessibility in order to enable adequate food distribution 
starting from the households to low-income line. Food security refers to an individual 
or groups who have unlimited access to healthy food sufficient to improve their living 
conditions (Rosales and Mercado, 2020). The potential impact of Covid-19 pandemic 
on food security can be further summarized in the form of distortions in food supply 
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and demand, uneven hike in food prices, unemployment, poor economic conditions, 
low investments in the agriculture and food sectors, thereby, affecting government 
expenditures and financial assistance towards the farmers growth and improvement 
(Udmale, Pal and Szabo, 2020). According to the Food and Agriculture Organization 
(FAO), about 135 million people across the world were experiencing extreme levels of 
food insecurity before the pandemic outbreak (FAO, 2020a). The Covid-19 pandemic 
outbreak has a detrimental impact on agricultural food systems affecting major food 
supply chain and disrupting food security in the economically vulnerable region 
around the world (Alvi and Gupta, 2020; FAO, 2020c; Schmidt, 2020a). In a post- 
pandemic scenario, the World Food Programme (WFP) has forecasted that the number 
of individuals facing acute food insecurity may rise from 135 million to 265 million 
(WFP, 2020). Thus, the food security was adversely affected during the Covid19 
pandemic outbreak that can be mitigated through policy reforms, financial growth and 
nutritional assistance programs. . The government can opt for a staggered procurement 
and pricing strategy that accounts for the threshold level in cost of storage (Sendhil et 
al., 2020a). It can also be useful to tackle other crises in the future such as natural 
disasters, financial recession, global pandemic, etc., thereby, optimizing food security 
for national growth and economic prosperity. 


Conclusion 


The Covid-19 pandemic crisis has started a new era in the agriculture and food 
industry. It has created several challenges in the agriculture and food ecosystem 
worldwide. It has affected major areas of production, processing, food supply chain, 
dietary changes, logistics, etc. along with national economy and food security. In 
order to retain its rise and spread, stringent measures were adopted such as restrictions 
in movements, social distancing, quarantine measures that posed huge barriers in 
transportation, disruptions in value supply chains, economic growth and sustainable 
development in agriculture and food sector. The pandemic has shattered economic 
prosperity, food securities, government policies, world commerce and financial 
markets. However, the disruption of the food systems opens up to opportunities to 
connect local production and consumption (Blay-Palmer et al., 2021). It has created 
new interventions in the food business, food handling, agriculture and food supply 
chain network which we have never seen previously (Galanakis, 2020). Furthermore, 
the Covid-19 pandemic complex vagaries adversely affected economically vulnerable 
communities across the world in the most impulsive ways requiring an effective 
understanding along with mitigation and coping strategies to overcome the 
consequences. The Covid-19 pandemic has created wide havoc in agriculture and food 
sector by disrupting supply and demand value chain, low inputs, loss of job, reduced 
household incomes, higher retail prices, etc. In order to tackle the situation, a diverse 
set of agriculture and food related measures were adopted by governments in response 
to the agrarian crisis with major concern on agricultural production, functioning of the 
food chain and consumer demand. The impact of COVID19 on the Indian agricultural 
system enabled us to arrive at a 10-point strategy for strengthening the sector against 
the crisis and sustainability issues (Workie et al., 2020). During the peak period local 
governments were highly vigilant and responded promptly by providing quarantine 
facilities to the returnees along with distribution of health and ration kits for 
vulnerable families (Thapa, 2022). The post-2020 context has revealed some 
transformations which paved the way for agri-food systems to operate (Snow ef al., 
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2021). Along with input subsidies and farm loans, measures such as empowering 
farmer’s access to latest technological interventions can also be taken into account 
(Demont, Fiamohe and Kinkpé, 2017). Considering farms as micro-systems nested 
within the larger agricultural systems which can support farmers to deal with 
uncertainty, being essential in becoming resilient (Slijper et al., 2022). Thus, one of 
the vital lessons that can be learnt due to the outbreak of the virus would be building a 
resilient supply chain management and food system. Resilience is about the capacity 
of a system to live with complexity, uncertainty, and (abrupt or incremental) change, 
and to ensure continuity in ever-changing environments through adaptation and 
transformation (Folke ef al., 2021). Major reforms in the agricultural marketing and 
distribution systems along with e-commerce will boost farmers’ income. Government 
efforts are needed to identify gaps and bring desired changes in order to avoid further 
economic and nutritional disparities. Special, government funds and emergency food 
rations such as PDS (public distribution system), work guarantee schemes (e.g., 
MGNREGS!) and supply of agricultural inputs can play a prominent role if mobility 
and supply chains are severely disrupted. Additionally, accessibility and functioning 
of e-National Agricultural Markets, quick and hassle-free direct payment through 
banks, enabling contract farming, farmer producer companies (FPCs) and logistics 
like scientific storages at grassroots level along with food, income and job safety net 
for the poor and needy during lockdown are helpful. On the policy front, facilitating 
agricultural reforms by promoting transfer of technology directly to the farmers and 
addressing their grievances supported by the researchers, scientists and farmers 
together along with new initiatives such as Aatma Nirbhar Krishi (self-reliant 
agriculture) will enable the economy to transform into a powerhouse of food 
production and distribution providing sufficient insulation and shock absorption to the 
vulnerable groups. Innovations such as development and introduction of new products 
and services, introducing new financial schemes, family farming, community farming, 
roof top farming, hydroponics, digitalization, etc. will address the modern challenges 
in agricultural sectors moving a step ahead towards resilience and sustainability. 


References 


Aday, S. and Aday, M.S. (2020). Impact of COVID-19 on the food supply chain. 
Food Quality and Safety, 4(4): 167-180. DOI: https://doi.org/10.1002/fft2.93 

Alvi, M. and Gupta, M. (2020). Learning in times of lockdown: how Covid-19 is 
affecting education and food security in India. Food Security, 12: 793-796. 
DOI: https://doi.org/10.15832/ankutbd.941162 

Amare, M., Abay, K.A., Tiberti, L. and Chamberlin, J. (2020). Impacts of COVID-19 
on Food Security - Panel Data Evidence from Nigeria. IFPRI Discussion Paper 
01956. International Food Policy Research Institute, p.44. Available online at: 
www.elsevier.com/GlobalFoodSecurity31 (2021)100575 [accessed on 22 
December 2022]. 

Bakalis, S., Valdramidis, V.P. , Argyropoulos, D., Ahrne, L., Chen, J., Cullen, P.J., 
Cummins, E., Datta, A.K., Emmanouilidis, C., Foster, T., Fryer, P.J., Gouseti, 
O., Hospido, A., Knoerzer, K., LeBail, A., Marangoni, A.G., Rao, P., Schliiter, 
O.K., Taoukis, P., Xanthakis, E. and Van Impe, J.F.M. (2020). Perspectives 
from CO+RE: How COVID-19 changed our food systems and food security 


: https://nrega.nic.in/Nregahome/MGNREGA_new/Nrega_home.aspx 
Soumya Sakti Dash, Aditya Prasad Kanungo, Rajeeb Kumar Behera, Smaranika Mohanty 9 


Grassroots Journal of Natural Resources, Vol.6, No.1 (April 2023), p.1-16 | ISSN 2581-6853 | CODEN GJNRA9 
Doi: https://doi.org/10.33002/nr258 1.6853.060101 Open Access 


paradigms. Current Research in Food Science, 3: 166-172. DOI: 
https://doi.org/10.1016/j.crfs.2020.05.003 

Barrett, C.B. (2020). Actions now can curb food systems fallout from COVID-19. 
Nature Food, 1(6): 1-2. DOI: https://doi.org/10.15832/ankutbd.94 1162 

Bauer, L. (2020). Hungry at Thanksgiving: A Fall 2020 update on food insecurity in 
the U.S., Available online at: —https://www.brookings.edu/blog/up- 
front/2020/1 1/23/hungry-at-thanksgiving-a-fall-2020-update-on-food- 
insecurity-in-the-u-s/ (accessed on 24 November 2020). 

Bellemare, M.F. (2015). Rising food prices, food price volatility, and social unrest. 
American Journal of Agricultural Economics, 97(1): 1-21. DOI: 
https://doi.org/10.15832/ankutbd.941162 

Blay-Palmer, A., Santini, G., Halliday, J., Malec, R., Carey, J., Keller, L., and van 
Veenhuizen, R. (2021). City region food systems: building resilience to 
COVID-19 and _ other’ shocks. Sustainability, 13(3): 1325. DOI: 
https://doi.org/10.3390/su1303 1325 

Brewin, D.G. (2020). The impact of COVID-19 on the grains and oilseeds sector. 
Canadian Journal of Agricultural Economics, 68(2): 185-188. DOI: 
https://doi.org/10.1111/cjag. 12239 

Burgui, D. (2020). Coronavirus: how action against hunger is responding to the 
pandemic. Available online on: 
https://www.actionagainsthunger.org/story/coronavirus-how-action-against- 
hunger-respondingpandemic [accessed on 13 February 2023] 

Castell6, J.V. and Casasnovas, G.P. (2021). The effect of lockdowns and infection 
rates on supermarket sales. Econ. Hum. Biol., 40: 100947. DOI: 
https://doi.org/10.1016/j.ehb.2020. 100947 

Ceballos, F., Kannan, S. and Kramer, B. (2020). Impacts of a national lockdown on 
smallholder farmers’ income and food security: Empirical evidence from two 
states in India. World Development, 136: 105069. =DOT: 
https://doi.org/10.1016/j.worlddev.2020. 105069 

Chen, S., Brahma, S., Mackay, J., Cao, C. and Aliakbarian, B. (2020). The role of 
smart packaging system in food supply chain. J. Food Sci., 85(3): 517-525. 
DOI: https://doi.org/10.1111/1750-3841.15046 

Cranfield, J.A.L. (2020). Framing consumer food demand responses in a viral 
pandemic. Canadian Agricultural Economics Society, 68: 151-156. DOI: 
https://doi.org/10.15832/ankutbd.941162 

Cucinotta, D. and Vanelli, M. (2020). WHO declares COVID-19 a pandemic. Acta 
biomedica: Atenei Parmensis, 91(1): 157-160. DOI: 
https://doi.org/10.23750/abm.v9 111.9397 

De Sousa Jabbour, A.B.L., Jabbour, C.J.C., Hingley, M., Vilalta-Perdomo, E.L., 
Ramsden, G. and Twigg, D. (2020). Sustainability of supply chains in the wake 
of the coronavirus (COVID-19/SARS-CoV-2) pandemic: Lessons and trends. 
Modern Supply Chain Research and Applications, 2(3): 117-122. DOI: 
http://dx.doi.org/10.1108/MSCRA-05-2020-0011 

Demont, M., Fiamohe, R. and Kinkpé, T. (2017). Comparative Advantage in demand 
and the development of rice value chains in West Africa. World Development, 
XX! XXX-Xxx. DOI: http://dx.doi.org/10.1016/j.worlddev.2017.04.004 

ET (2020). GDP grows 23.9% in Q1; first contraction in more than 40 years. 
Available online at: 
https://economictimes.indiatimes.com/news/economy/indicators/gdp-growth-at- 


Soumya Sakti Dash, Aditya Prasad Kanungo, Rajeeb Kumar Behera, Smaranika Mohanty 10 


Grassroots Journal of Natural Resources, Vol.6, No.1 (April 2023), p.1-16 | ISSN 2581-6853 | CODEN GJNRA9 
Doi: https://doi.org/10.33002/nr258 1.6853.060101 Open Access 


23-9-in-q 1 worst-economic-contraction-on-record/articleshow/7785 1891 
[accessed on 4 September 2020]. 

FAO (2020). Addressing the Impacts of COVID-19 in Food Crises: FAO’s Component 
of the Global COVID-19 Humanitarian Response Plan. FAO, Rome, Italy. DOT: 
https://doi.org/10.3390/foods 10030497 

FAO (2020a). FAO needs $350 Million to Avert Rising Hunger as Countries Reel 
From COVID-19 Pandemic’s Impact. Food and Agriculture Organisation 


(FAO), Rome, Italy. Available online at: 
http://www.fao.org/news/story/en/item/127608 l/icode/ [accessed on May 22, 
2020]. 


FAO (2020b). COVID-19 global economic recession: Avoiding hunger must be at the 
centre of the economic stimulus. Food and Agriculture Organization of United 
Nations, Mitigating risks to food systems during COVID-19: Reducing food 
loss and waste, Available online at: http://www.fao.org/3/ca9056en/CA905 
6EN.pdf [accessed on 11 May 2020] 

FAO (2020c). Impact of COVID-19 on informal workers. FAO Council, Food and 
Agriculture Organization of the United Nations (FAO), 12 CL 164/10, 6-10 
July 2020. Available online at: http://www.fao.org/3/nd059en/NDOS9EN. pdf 
[accessed on 13 July 2020] 

FAO (2020d). Sustainable crop production and COVID-1: Food Systems for 
Affordable Healthy Diets. FAO, Rome, Itlay. DOI: 
https://doi.org/10.4060/ca9692en 

FAO, IFAD, UNICEF, WFP and WHO (2020). The State of Food Security and 
Nutrition in the World 2020. Transforming Food Systems for Affordable 
Healthy Diets. FAO, Rome, Italy. DOI: https://doi.org/10.4060/ca9692en 

FICCI (2020). FICCI-GT-Report-on-Agriculture: Decoding agriculture in India amid 
COVID-19 crisis. Grant Thornton and FICCI, New Delhi, India. Available 
online at: https://ficci.in/spdocument/23267/FICCI-GT-Report-on- 
Agriculture.pdf [accessed on 10 March 2023] 

Folke, C., Carpenter, S., Elmqvist, T., Gunderson, L. and Walker, B. (2021). 
Resilience: Now more’ than _~ ever. Ambio, 50: 1774-1777. DOT: 
https://doi.org/10.1007/s13280-020-01487-6 

Galanakis, C.M. (2020). The food systems in the era of the corona virus (COVID-19) 
pandemic crisis. Foods, 9(4): 523. DOI: https://doi.org/10.3390/foods9040523 

Gottheil, F.M. (2013). Principles of Microeconomics (7th ed.). Boston: Cengage. 

Government of India (2020). Agriculture and Food Management. Economic Survey 
2019-20, Ministry of Finance, Government of India, New Delhi. Available 
online at: https://www.indiabudget. gov.in/economicsurvey/doc/vol2 
chapter/echap07_vol2.pdf [accessed 30 August 2020]. 

Hahn, W. (2020). Livestock, Dairy, and Poultry Outlook, LDP-M-312. U.S. 
Department of Agriculture, Economic Research Service. DOI: 
https://doi.org/10.15832/ankutbd.941162 

Hanashima, M. and Tomobe, K. (2012). Urbanization, industrialization, and mortality 
in modern Japan: a spatio-temporal perspective. Ann. GIS, 18(1): 57-70. DOI: 
https://doi.org/10.1007/s11356-021-15728-y 

He, H. and Harris, L. (2020). The impact of Covid-19 pandemic on corporate social 
responsibility and marketing philosophy. J. Bus. Res., 116: 176-182. DOI: 
https://doi.org/10.1007/s11356-021-15728-y 


Soumya Sakti Dash, Aditya Prasad Kanungo, Rajeeb Kumar Behera, Smaranika Mohanty 11 


Grassroots Journal of Natural Resources, Vol.6, No.1 (April 2023), p.1-16 | ISSN 2581-6853 | CODEN GJNRA9 
Doi: https://doi.org/10.33002/nr258 1.6853.060101 Open Access 


Hughes, M. (2020). Evolving eating habits as a result of COVID-19. Available online 
at: — https://www.newfoodmagazine.com/article/109890/evolving-eatinghabits- 
as-a-result-of-covid-19/ [accessed on May 15, 2020]. 

Imbert, C. (2020). Webinar on inter-state migration in India in the time of COVID-19. 
Available online at: —https://www.youtube.com/watch?v=XdVp2S4-hgQ 
[accessed on 9 September 2020]. 

Jaravel, X. and O’Connell, M. (2020). Real-time price indices: Inflation spike and 
falling product variety during the great lockdown. J. Publ. Econ., 191: 104270. 
DOI: https://doi.org/10.1016/j.jpubeco.2020. 104270 

Keane, M. and Neal, T. (2021). Consumer panic in the covid-19 pandemic. J. 
Econom., 220(1): 86-105. DOI: https://doi.org/10.1016/j.jeconom.2020.07.045 

Kraemer, M.U.G., Sadilek, A., Zhang, Q., Marchal, N.A., Tuli, G., Cohn, E.L., 
Hswen, Y., Perkins, T.A., Smith, D.L., Reiner, R.C. and Brownstein, J.S. 
(2020). Mapping global variation in human mobility. Nature Human Behaviour, 
4(8): 800-810. DOI: https://doi.org/10.1038/s41562-020-0875-0 

Laborde, D., Martin, W., Swinnen, J. and Vos, R. (2020). COVID-19 risks to global 
food security. Science, 369: 500-502. DOI: 
https://doi.org/10.1126/science.abc4765 

Lu, H., Stratton, C.W. and Tang, Y.W. (2020). Outbreak of pneumonia of unknown 
etiology in Wuhan, China: the mystery and the miracle. J. Med. Virol., 92: 401— 
402. DOI: https://doi.org/10.1002/jmv.25678 

Lu, R., Zhao, X., Li, J. and Niu, P. (2020). Genomic characterisation and 
epidemiology of 2019 novel coronavirus: implications for virus origins and 
receptor binding. Lancet, 395: 565-574. DOI: https://doi.org/10.1016/S0140- 
6736(20)30251-8 

Lusk, J. (2020). Economic Impacts of COVID-19 on Food and Agricultural Markets, 
CAST Commentary, Council for Agricultural Science and Technology (CAST), 
Ames. Available online at: http://jaysonlusk.com/blog/2020/4/5/food-sales-and- 
prices-following-covid-19-outbreak [accessed on 23 December 2022] 

Ly, M., Luo, X., Estill, J., Liu, Y., Ren M. and Wang, J. (2020). Coronavirus disease 
(COVID-19): A scoping review. Eurosurveillance, 25(15): 2000125. DOI: 
https://doi.org/10.1007/s11356-021-15728-y 

Mahajan, K. and Tomar, S. (2020). Covid-19 and supply chain disruption: Evidence 
from food markets in India. American Journal of Agricultural Economics, 
103(1): 35-52. DOI: https://doi.org/10.1111/ajae.12158 

Martey, E., Etwire, P.M., Adzawla, W., Atakora, W. and Bindraban, P.S. (2022). 
Perceptions of COVID-19 shocks and adoption of sustainable agricultural 
practices in Ghana. J. Environ. Manag., 320: 115810. DOT: 
https://doi.org/10.1016/j.jenvman.2022.115810 

Mehrolia, S., Alagarsamy, S. and Solaikutty, V. (2021). Customers response to online 
food delivery services during COVID-19 outbreak using binary logistic 
regression. J. Int. J. Consum.  Stud., 45(3): 396-408. DOI: 
https://doi.org/10.111 1/jcs.12630 

Mela, C.F., Jedidi, K. and Bowman, D. (1998). The long-term impact of promotions 
on consumer stockpiling behavior. J. Market. Res., 35(2): 250-262. DOI: 
https://psycnet.apa.org/doi/10.2307/3 151852 

Muscogiuri, G., Barrea, L. and Savastano, S. (2020). Nutritional recommendations for 
CoVID-19 quarantine. European Journal of Clinical Nutrition, 74: 850-851. 
DOI: https://doi.org/10.1038/s41430-020-0635-2 


Soumya Sakti Dash, Aditya Prasad Kanungo, Rajeeb Kumar Behera, Smaranika Mohanty 12 


Grassroots Journal of Natural Resources, Vol.6, No.1 (April 2023), p.1-16 | ISSN 2581-6853 | CODEN GJNRA9 
Doi: https://doi.org/10.33002/nr258 1.6853.060101 Open Access 


NABARD (2020). Impact Assessment of Covid-19 on Indian Agriculture and Rural 
Economy. National Bank for Agriculture and Rural Development (NABARD), 
Government of India, New Delhi, India. Available online at: 
https://www.nabard.org/auth/writereaddata/tender/1211203145Impact%20Asse 
ssment%200f%20COVID.pdf [accessed on 30 January 2022] 

Nandi, R. and Swamikannu, N. (2020). Broken supply chains: COVID-19 lockdown is 
having a devastating effect on livelihoods in rural India. Cambridge University 
blog. Available online at: https://tigr2ess.globalfood.cam.ac.uk/news/broken- 
supply-chains-covid-19-lockdown-having-devastating-effect-livelihoods-rural- 
india [accessed 10 March 2023] 

Narayanan, S. and Saha, S. (2020). Urban Food Markets and the Lockdown in India, 
WP-2020-017. Indira Gandhi Institute of Development Research, Mumbai, 
India, April Blog. Available online at: 
https://www.ideasforindia.in/topics/agriculture/food-and-agriculture-during-a- 
pandemic-managing-theconsequences.html [accessed on 13 February 2023] 

Okolie, C.C. and Ogundeji, A.A. (2022). Effect of COVID-19 on agricultural 
production and food security: A scientometric analysis. Humanities and Social 
Sciences Communications, 9: 1-13. DOI: https://doi.org/10.17221/344/2022- 
AGRICECON 

Poudel, K. and Subedi, P. (2020). Impact of COVID-19 pandemic on socioeconomic 
and mental health aspects in Nepal. International Journal of Social Psychiatry, 
66(8): 748-755. DOI: https://doi.org/10.1177/0020764020942247 

Rawal, V. and Verma, A. (2020). Agricultural Supply Chains During the COVID-19 
Lockdown: A Study of Market Arrivals of Seven Key Food Commodities in 
India. SSER Monograph 20/1, Society for Social and Economic Research, New 
Delhi. 

Rosales, G. and Mercado, W. (2020). Efecto de los cambios en el precio de los 
alimentos sobre el consumo de la quinua y la seguridad alimentaria rural en el 
Pert [Effect of changes in food price on the quinoa consumption and rural food 
security in Peru]. Scientia Agropecuaria, 11(1): 83-93. DOT: 
https://doi.org/10.1007/s11356-022-21016-0 

Schmidt, M. (2020). Corona and resource resilience-is efficiency still a desirable goal? 
Sustainability Management Forum. Nachhaltigkeits Management Forum, 28: 
73-75. DOI: https://doi.org/10.1007/s00550-020-00493-2 

Sen, S. (2020). COVID-19 Lockdown: Barring Cereals, Prices of Key Staples Surged 
Three Times in a _ Month. Blog. Available online _at: 
https://thelogicalindian.com/news/food-prices-surge-3-times-20549 — [accessed 
on 15 June 2020] 

Sendhil, R., Ramasundaram, P., Subash, S.P. and Ram, S. (2020a) Policy imperatives 
for wheat procurement. Policy Paper 1. ICAR Indian Institute of Wheat and 
Barley Research, Karnal, Haryana, India. DOI: 
http://dx.doi.org/10.13140/RG.2.2.13542.65604/1 

Shahidi, F. (2020). Does COVID-19 affect food safety and security?A summary report 
on the Extraordinary Scientific Roundtable of IUFoST-CIFST. Journal of Food 
Bioactives, 9: 1-3. DOI: https://doi.org/10.31665/JFB.2020.9212 

Siche, R. (2020). What is the impact of COVID-19 disease on agriculture? Scientia 
Agropecuaria, 111): 3-9, DOI: 
https://doi.org/10.17268/sci.agropecu.2020.01.00 


Soumya Sakti Dash, Aditya Prasad Kanungo, Rajeeb Kumar Behera, Smaranika Mohanty 13 


Grassroots Journal of Natural Resources, Vol.6, No.1 (April 2023), p.1-16 | ISSN 2581-6853 | CODEN GJNRA9 
Doi: https://doi.org/10.33002/nr258 1.6853.060101 Open Access 


Singhal, T. (2020). A review of coronavirus disease-2019 (COVID-19). Indian 
Journal of Pediatrics, 87(4): 281-286. DOI: https://doi.org/10.1007/s12098- 
020-03263-6 

Slijper, T., de Mey, Y., Poortvliet, P.M. and Meuwissen, M.P., (2022). Quantifying 
the resilience of European farms using FADN. Eur. Rev. Agric. Econ., 49(1): 

121-150. DOI: https://doi.org/10.1093/erae/jbab042 

Snow, V., Rodriguez, D., Dynes, R., Kaye-Blake, W., Mallawaarachchi, T., 
Zydenbos, S. and Stevens, D. (2021). Resilience achieved via multiple 
compensating subsystems: the immediate impacts of COVID-19 control 
measures on the agri-food systems of Australia and New Zealand. Agric. Syst., 

187: 103025. DOI: https://doi.org/10.1016/j.agsy.2020.103025 

Steffens, I. (2020). A hundred days into the corona virus disease (COVID- 19) 
pandemic. Eurosurveillance, 25(14): 2000550. DOI: 
https://doi.org/10.1007/s11356-021-15728-y 

Tambi, N., Choy, E.A., Yusoff, N.H., Abas, A. and Halim, U.L. (2021). Well-being 
challenges of palm oil smallholders community. e-Bangi, 18: 262—278. DOI: 
https://doi.org/10.17221/344/2022-AGRICECON 

Team, E.E. (2020). Note from the editors: World Health Organization declares novel 
coronavirus (2019-nCoV) sixth public health emergency of international 
concern. Eurosurveillance, 25(5): 20013 1e. DOI: 
https://doi.org/10.1007/s11356-021-15728-y 

Thapa, M. (2022). Government’ s response during COVID-19 pandemic in Nepal. 
MPRA Paper No. 111666 (Issue 111666). DOI: 
https://doi.org/10.1016/j.tfp.2022.100312 

Timilsina, B., Adhikari, N., Kafle, S., Paudel, S., Poudel, S. and Gautam, D. (2020). 
Addressing impact of COVID-19 post pandemic on farming and agricultural 
deeds. Asian Journal of Advanced Research and Reports, 11(4): 28-35. DOI: 
https://doi.org/10.9734/ajarr/2020/v1 11430272 

Trevino, L.K. (1986). Ethical decision making in organizations: a person situation 
interactionist model. Acad. Manag. Rev., 11(3): 601-617. DOT: 
https://doi.org/10.1007/s11356-021-15728-y 

Udmale, P., Pal, I. and Szabo, S. (2020). Global food security in the context of 
COVID-19: a scenario-based exploratory analysis. Prog. Disaster Sci., 7 
100120. DOI: https://doi.org/10.1016/j.pdisas.2020. 100120 

WFP (World Food Programme) (2020). Covid-19 Will Almost Double People in 
Acute Hunger by End of 2020. World Food Programme (WFP), 16 April 2020. 
Available online at: https://insight.wfp.org/covid-19-will-almost-double-people- 
in-acute-hunger-by-end-of-2020-59df0c4a8072 [accessed on 20 May 2020]. 

WHO (World Health Organization) (2020). Coronavirus Disease (COVID-2019): 
Situation Report-78: 7 April 2020. World Health Organization, Geneva, 
Switzerland. 

Workie, E., Mackolil, J., Nyika, J. and Ramadas, S. (2020). Deciphering the impact of 
COVID-19 pandemic on food security, agriculture and livelihoods: a review of 
the evidence from the developing countries. Current Research in Environmental 
Sustainability, 2: 100014. DOI: 
https://doi.org/10.1016%2Fj.crsust.2020.100014. 


Soumya Sakti Dash, Aditya Prasad Kanungo, Rajeeb Kumar Behera, Smaranika Mohanty 14 


Grassroots Journal of Natural Resources, Vol.6, No.1 (April 2023), p.1-16 | ISSN 2581-6853 | CODEN GJNRA9 
Doi: https://doi.org/10.33002/nr258 1.6853.060101 Open Access 


Authors’ Declarations and Essential Ethical Compliances 


Authors’ Contributions (in accordance with ICMJE criteria for authorship) 


Contribution Author 1 | Author 2 | Author 3 | Author 4 
Conceived and designed the research or analysis Yes Yes No No 
Collected the data Yes No Yes Yes 
Contributed to data analysis & interpretation Yes Yes Yes Yes 
Wrote the article/paper Yes Yes No No 
Critical revision of the article/paper Yes Yes Yes Yes 
Editing of the article/paper Yes Yes Yes Yes 
Supervision Yes Yes No No 
Project Administration Yes Yes No No 
Funding Acquisition No No No No 
Overall Contribution Proportion (%) 30 25 25 20 


Funding 

No funding was available for the research conducted for and writing of this paper. 
Therefore, acknowledging any support agency is not applicable in case of this research 
or the written work. However, informal support of institutional supervisors, colleagues 
and respondents is duly acknowledged. 


Research involving human bodies or organs or tissues (Helsinki Declaration) 

The author(s) solemnly declare(s) that this research has not involved any human 
subject (body or organs) for experimentation. It was not a clinical research. The 
contexts of human population/participation were only indirectly covered through 
literature review. Therefore, an Ethical Clearance (from a Committee or Authority) or 
ethical obligation of Helsinki Declaration does not apply in cases of this study or 
written work. 


Research involving animals (ARRIVE Checklist) 

The author(s) solemnly declare(s) that this research has not involved any animal 
subject (body or organs) for experimentation. The research was not based on 
laboratory experiment involving any kind animal. The contexts of animals were only 
indirectly covered through literature review. Therefore, an Ethical Clearance (from a 
Committee or Authority) or ethical obligation of ARRIVE does not apply in cases of 
this study or written work. 


Research on Indigenous Peoples and/or Traditional Knowledge 

The author(s) solemnly declare(s) that this research has not involved any Indigenous 
Peoples as participants or respondents. The contexts of Indigenous Peoples or 
Indigenous Knowledge were only indirectly covered through literature review. 
Therefore, an Ethical Clearance (from a Committee or Authority) or prior informed 
consent (PIC) of the respondents or Self-Declaration in this regard does not apply in 
cases of this study or written work. 


Research involving Plants 
The author(s) solemnly declare(s) that this research has not involved the plants for 
experiment or field studies. The contexts of plants were only indirectly covered 


Soumya Sakti Dash, Aditya Prasad Kanungo, Rajeeb Kumar Behera, Smaranika Mohanty 15 


Grassroots Journal of Natural Resources, Vol.6, No.1 (April 2023), p.1-16 | ISSN 2581-6853 | CODEN GJNRA9 
Doi: https://doi.org/10.33002/nr258 1.6853.060101 Open Access 


through literature review. Thus, during this research the author(s) obeyed the 
principles of the Convention on Biological Diversity and the Convention on the Trade 
in Endangered Species of Wild Fauna and Flora. 


Research Involving Local Community Participants (Non-Indigenous) or Children 

The author(s) solemnly declare(s) that this research has not directly involved any local 
community participants or respondents belonging to non-Indigenous peoples. Neither 
this study involved any child in any form directly. The contexts of different humans, 
people, populations, men/women/children and ethnic people were only indirectly 
covered through literature review. Therefore, an Ethical Clearance (from a Committee 
or Authority) or prior informed consent (PIC) of the respondents or Self-Declaration 
in this regard does not apply in cases of this study or written work. 


(Optional) PRISMA (Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses) 

The author(s) has/have NOT complied with PRISMA standards. It is not relevant in 
case of this study or written work. 


Competing Interests/Conflict of Interest 

Author(s) has/have no competing financial, professional, or personal interests from 
other parties or in publishing this manuscript. There is no conflict of interest with the 
publisher or the editorial team or the reviewers. 


Attribution and Representation 

All opinions and mistakes are the author(s)’ own and cannot be attributed to the 
institutions they represent. The publisher is also not responsible either for such 
opinions and mistakes in the text or graphs or images. 


Rights and Permissions 


Open Access. This article is licensed under a Creative Commons Attribution 4.0 
International License, which permits use, sharing, adaptation, distribution and 
reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons license, and 
indicate if changes were made. The images or other third-party material in this article 
are included in the article's Creative Commons license, unless indicated otherwise in a 
credit line to the material. If material is not included in the article's Creative Commons 
license and your intended use is not permitted by statutory regulation or exceeds the 
permitted use, you will need to obtain permission directly from the copyright holder. 
To view a copy of this license, visit http://creattvecommons.org/licenses/by/4.0/. 


ok ok 
To see original copy of these declarations signed by Corresponding/First Author (on 
behalf of other co-authors too), please download associated zip folder [Declarations] 
from the published Abstract page accessible through and linked with the DOI: 
https://doi.org/10.33002/nr2581.6853.060101 


Soumya Sakti Dash, Aditya Prasad Kanungo, Rajeeb Kumar Behera, Smaranika Mohanty 16 


